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Abstract 

Three mealybug (Hemiptera: Pseudococcidae) plant pest species: Dysmicoccus boninsis (Kuwana), 
Phenacoccus solenopsis Tinsley, and Pseudococcus viburni (Signoret), are recorded for the first 
time in the state of Espirito Santo, Brazil. This is the first record of Phenacoccus solenopsis in Bra¬ 
zil, where it was found infesting tomato plants. The species Antonina graminis (Masked), a com¬ 
mon pest of Bermuda grass, and Dysmicoccus brevipes (Cockerell), a major pest of pineapple, also 
were encountered. 
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Uma nova praga do tomateiro e outros registros de cochonilhas-farinhentas (Hemi¬ 
ptera: Pseudococcidae) no Espirito Santo, Brasil 

Resumo: Sao registradas pela primeira vez a ocorrencia das cochonilhas-farinhentas (Hemiptera: 
Pseudococcidae) Dysmicoccus boninsis (Kuwana), Phenacoccus solenopsis Tinsley, e Pseudococ¬ 
cus viburni (Signoret) no estado do Espirito Santo. Destaca-se que o registro de Phenacoccus sole¬ 
nopsis, encontrada no tomateiro, e o primeiro no Brasil. Tambem foram encontradas em capim 
Bermuda a especie Antonina graminis (Masked) e em abacaxi e abobora a especie Dysmicoccus 
brevipes (Cockered), ambas ja relatadas no estado do Espirito Santo. 

Palavras-chave: Antonina graminis, Dysmicoccus boninsis, Dysmicoccus brevipes, Phenacoccus 
solenopsis, Pseudococcus viburni, Solanum lycopersicum. 
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Mealybugs (Hemiptera: Pseudococcidae) are important plant pests worldwide (McKenzie 
1967; Williams 1985; Williams & Granara de Willink 1992; Miller et al. 2002, 2005b). 
Their feeding may cause leaf yellowing, defoliation, reduced plant growth, and in some 
cases death of plants. Indirectly, they may also damage plants by serving as vectors of 
plant diseases. In addition, production of honeydew contributes to the development of 
sooty mold that decreases photosynthesis and may reduce the marketability of plant prod¬ 
ucts such as fruits. Besides direct and indirect damage to crops, mealybugs are also of 
quarantine concern, adding to costs of production to prevent or eliminate their presence on 
plants and produce. 

Information on the occurrence and distribution of mealybug species in Brazil is lim¬ 
ited. For example, Santa-Cecilia et al. (2002) documented the presence of two species of 
mealybugs that had not previously been known to occur on coffee in Brazil, and noted the 
need for additional survey and taxonomic studies on such pests in this area. Papaya is also 
an economically important crop in the Brazilian state of Espirito Santo. Worldwide, at 
least nine species of mealybugs have been recorded as pests of papaya, of which five occur 
in Brazil (Culik et al. 2003) but none has been recorded previously on papaya in this coun¬ 
try (Silva et al. 1968; Medina et al. 1989). Of 64 mealybug species recorded from Brazil 
(Ben-Dov et al. 2005), only four have previously been identified from Espirito Santo (Wil¬ 
liams & Schuster 1970; Silva et al. 1968; Scardini 1983; Santa-Cecilia et al. 2002). Here 
we document new mealybug records from agricultural and horticultural plants in Espirito 
Santo. 


Materials and methods 

As part of efforts for development of integrated production of papaya, Carica papaya L., 
and other crops in Brazil (Martins et al. 2003), mealybugs were collected during 2003- 
2005 from various plants in Espirito Santo (ES) to identify the species present in this area. 
Mealybug specimens were collected when noticed on plants during fieldwork or other 
activities of the first author and from a sample brought to INCAPER (Espirito Santo rural 
research and extension organization) for identification. Bermuda grass, sugarcane, and 
pineapple plants at a collection site in Manguinhos, ES, where mealybugs were collected 
in 2004, were observed until March 2005. In 2005, tomato plants from which mealybugs 
were collected were observed during January to March. 

All mealybug specimens were slide-mounted for identification using the method out¬ 
lined in Williams & Granara de Willink (1992), except that xylene was used instead of 
clove oil. Voucher specimens of these insects are deposited in the arthropod collections of 
INCAPER, Vitoria, Espirito Santo; and the Bohart Museum of Entomology (BME), 
Department of Entomology, University of California, Davis, California, U.S.A. 
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Results and discussion 

Three mealybug species not reported previously from Espirito Santo were found (Table 1) 
as well as two other species that have been recorded previously in the state. Antonina 
graminis (Masked) was collected from heavily infested Bermuda grass ( Cynodon dacty- 
lon ) from the lawn of a home in Manguinhos, municipality of Serra, Espirito Santo, in 
May 2004. At the same site, in the garden of the same home, Dysmicoccus boninsis 
(Kuwana) was collected under the leaf sheaths of sugarcane ( Saccharum officinarum) in 
April 2004, and Dysmicoccus brevipes (Cockerell) was collected from the base and roots 
of pineapple plants ( Ananas comosus ) in June 2004. Both D. boninsis and D. brevipes 
were common on a variety of the respective sugarcane and pineapple host plants at the col¬ 
lection site. A few specimens of D. brevipes were found also in Vitoria in April 2004 on a 
pumpkin ( Cucurbita pepo) that had been grown at the Manguinhos site. Pseudococcus 
viburni (Signoret) was collected from organically grown potatoes ( Solanum tuberosum) 
purchased in Vitoria from a farmer from the municipality of Santa Maria de Jetiba, 
Espirito Santo. Specimens of Phenacoccus solenopsis Tinsley were identified first from a 
tomato ( Solanum lycopersicum) plant sample collected from a home garden in Vitoria in 
October 2003. Subsequently, in January 2005, the species was noticed on tomato plants at 
a second home garden site in Vitoria and on tomato and several weed plants in Manguin¬ 
hos. Although A graminis, D. boninsis, D. brevipes, and P. viburni have been found previ¬ 
ously in Brazil, D. boninsis and P. viburni appear to be less well known and this is the first 
record of these species in Espirito Santo. 


TABLE 1 . Records of mealybugs (Hemiptera: Pseudococcidae) collected from Espirito Santo (ES), 
Brazil. 


Mealybug Species 

Collection 

Location 

Collection 

Date 

Host Plant 

Antonina graminis (Masked) 

Manguinhos, Serra, ES 

31 May 2004 

Cynodon dactylon 

Dysmicoccus boninsis (Kuwana) 

Manguinhos, Serra, ES 

19 Apr. 2004 

Saccharum officinarum 

Dysmicoccus brevipes (Cockerell) 

Vitoria, ES 

4 Apr. 2004 

Cucurbita pepo 

D. brevipes 

Manguinhos, Serra, ES 

26 Jun. 2004 

Ananas comosus 

Pseudococcus viburni (Signoret) 

Vitoria, ES 

May 2004 

Solanum tuberosum 

Phenacoccus solenopsis Tinsley 

Vitoria, ES 

Oct. 2004 

Solanum lycopersicum 

Ph. solenopsis 

Manguinhos, Serra, ES 

3 Jan. 2005 

S. lycopersicum 

Ph. solenopsis 

Vitoria, ES 

11 Jan. 2005 

S. lycopersicum 

Ph. solenopsis 

Manguinhos, Serra, ES 

~15 Dec. 2004 

Unidentified weed 

Ph. solenopsis 

Manguinhos, Serra, ES 

9 Jan. 2005 

Unidentified weed 
(Spermacoce sp.?) 
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Antonina graminis (Rhodesgrass mealybug) has a cosmopolitan distribution and is 
widespread in Brazil (Williams & Schuster 1970). Hosts of A. graminis include several 
species in the family Cyperaceae and a wide variety of grasses (Poaceae), including agri¬ 
culturally important species such as sorghum, and this mealybug has been noted as a pest 
of sugarcane and Bermuda grass (Ben-Dov 2004a). The adult female of A. graminis has a 
purplish-brown, oval, sac-like body lacking appendages, and is generally covered by a 
white or yellowish, waxy, felt-like sac (McKenzie 1967; Miller et al. 2005a). Despite the 
heavy infestation of A. graminis at the site sampled in this study, Bermuda grass continued 
to grow well throughout most of the lawn area except in areas, such under the eaves of the 
house, where the grass was apparently also stressed by other factors such as shade and lack 
of water. 

Dysmicoccus boninsis (gray sugarcane mealybug) has a cosmopolitan distribution and 
has been found previously in Brazil in Bahia, Minas Gerais, Pernambuco, Rio de Janeiro, 
and Sao Paulo states (Silva et al. 1968). Its hosts include many plants in at least nine fami¬ 
lies, including a wide variety of grasses (Poaceae) and it is known as a pest of sugarcane 
(Ben-Dov 2004b). In contrast to species such as P. viburni, taxonomically, D. boninsis is 
considered to be a distinctive species (Williams & Granara de Willink 1992). The live 
appearance of adult females of D. boninsis ranges from purplish-brown to gray with white 
powdery wax covering the body and wax filaments usually limited to short terminal 
abdominal filaments (Zimmerman 1948; Kawai 1980). Although the species was common 
on the sugarcane plants examined in this study, no significant damage to the plants was 
apparent and production was considered acceptable for home consumption. 

Dysmicoccus brevipes (pineapple mealybug) is a pantropical pest of pineapple (Mau & 
Kessing 1992). It is found throughout Brazil (including Espirito Santo) where it is com¬ 
monly known as the “cochonilha do abacaxi” (Silva et al. 1968; Scardini 1983; Ben-Dov 
2004c). D. brevipes is polyphagous and has been recorded from a very wide range of host 
plant species besides pineapple, including Cucurbitaceae (Ben-Dov 2004c). Adult females 
of D. brevipes have plump, convex, pinkish bodies, covered with white powdery wax, sur¬ 
rounded by 17 pairs of short wax filaments; the terminal filaments are longer than the lat¬ 
eral filaments but less than half as long as the body (Zimmerman 1948; Mau & Kessing 
1992; Miller et al. 2005a). This species is especially important as a vector of pineapple 
mealybug wilt disease (Zimmerman 1948; Beardsley 1965; Mau & Kessing 1992). All of 
about a dozen pineapple plants at the Manguinhos collection site appeared to be infested 
by D. brevipes and had developed symptoms of pineapple mealybug wilt disease (wilting 
of leaves, with little or no growth of the plants in the months following the initial observa¬ 
tion of the infestation). 

Pseudococcus viburni (obscure mealybug) is a cosmopolitan species, very similar tax¬ 
onomically to Pseudococcus maritimus (Ehrhom), and has been recorded previously in 
Brazil (as P. maritimus) only in Minas Gerais, Rio de Janeiro, and Sao Paulo states (Ham- 
bleton 1935; Lepage 1938; Williams & Granara de Willink 1992). This species has a very 
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broad host range including economically important crops such as apple, citrus, grapes, and 
tomato, as well as papaya and potato (Ben-Dov 2004e). In life, adult females of P. viburni 
are pinkish-purple to gray, generally lightly dusted with white powdery wax, with short, 
fine lateral wax filaments and one pair of long terminal wax filaments usually more than 
half as long as the body (McKenzie 1967; Miller et al. 2005a). 

Phenacoccus solenopsis (solenopsis mealybug) was described originally from the U.S. 
in 1898 and it remained known only in the U.S., where it is widespread, until 1992 (Ben- 
Dov 2004d). In 1992, it was reported in Central America, the Caribbean, and Ecuador 
(Williams & Granara de Willink 1992). Larrain (2002) recently noted the species as a pest 
of Solanum muricatum in Chile, and we now record P solenopsis for the first time in Bra¬ 
zil. It is uncertain if this sequence represents a true, recent expansion in geographic distri¬ 
bution of the species from North America to South America or is simply a coincidence of 
collection and identification efforts. The species has been found previously on a relatively 
wide variety of host plants including species in economically important families such as 
Cucurbitaceae and Fabaceae as well as Solanaceae, however, the present work is the first 
published record of tomato as a host for P. solenopsis (R.J. Gill, California Department of 
Food and Agriculture, personal communication, indicates that he has unpublished records 
of this species from tomato). 

Williams & Granara de Willink (1992) note that P. solenopsis is very similar in 
appearance (microscopically) to Phenacoccus solani Ferris and Phenacoccus defectus Fer¬ 
ris. However, the live appearance of P. solenopsis differs from these other two species in 
that the adult female of P. solenopsis generally has paired dark spots and/or stripes dorsally 
(Fig. 1), whereas the females of the other two species appear to be uniformly white dor- 
sally (Miller et al. 2005a). P. solenopsis usually has short lateral wax filaments and slightly 
longer terminal wax filaments (less than half as long as the body). 



FIGURE 1 . Typical live appearance of the adult female of P solenopsis and infested tomato with 
associated symptoms of deformation and distortion of the terminal growth; A, twisting and curling 
of stems; B, leaf wrinkling and puckering (photographs January 2005, Manguinhos, ES, MPC). 

Although P. solenopsis was described originally from specimens collected from plant 
roots (Ben-Dov 2004d) and is referred to as a “soil mealybug” by Forrain (2002), in the 
present study the species was observed only on stems and leaves of plants (although no 
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attempt was made to determine if roots of plants were infested). Infestations on tomato 
plants were associated with noticeable deformation and distortion of the terminal growth, 
consisting of twisting and curling of stems and leaves, and leaf wrinkling and puckering 
(Fig. 1). Osborne (2005) demonstrates similar damage caused by P. solenopsis to hibiscus. 
P. solenopsis was first noticed on the tomato plants examined in this study because of the 
very distinct distortions of the foliage. 

Although symptoms of stem twisting and leaf puckering initially were very noticeable 
on infested tomato plants, the extent to which P. solenopsis otherwise affects plant growth 
and production is not clear. In Vitoria, after the initial infestation was noticed on three 
young plants beginning to flower and set fruit in January 2005, control was attempted by 
pruning out heavily infested stems and leaves and removing the mealybugs by hand. By 
the end of February, the mealybug infestation was again noticeable, but the plants had con¬ 
tinued to grow vigorously, flower, and set fruit until early March (when observations 
ended); overall, the plants appeared to be healthy despite the mealybug infestation. The 
extent to which P. solenopsis may have affected the health and production of the tomato 
plants at Manguinhos is also unclear because the plants were stressed by many other fac¬ 
tors (low soil fertility, shade, lack of water). These tomato plants had mostly died by 1 
March 2005, apparently due to stem borers and otherwise poor growing conditions at the 
site. 

Tomato plants exhibiting symptoms similar to those associated with P. solenopsis 
(stem curling and leaf puckering) and that appeared to be infested with this insect have 
been observed in the commercial tomato growing region of Espirito Santo (J.A. Ventura, 
INCAPER, personal communication), but additional research is needed to verily the distri¬ 
bution and potential impact of this pest. Phenacoccus solenopsis was found on common 
weeds in Manguinhos indicating that crops may become infested by mealybugs originat¬ 
ing from nearby weeds. 

The records reported here indicate that the mealybugs D. boninsis, P. solenopsis , and 
P. viburni are common and potentially important pests in Espirito Santo. The fact that the 
cosmopolitan species D. boninsis and P. viburni were found with relatively little effort in 
apparently well established populations suggests that the lack of previous records of these 
species in Espirito Santo reflects a lack of study of this group of insects in this area. Since 
P. solenopsis has not been noted previously as a pest of tomato, further research on this 
species and its effects on this economically important crop is especially warranted. 
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